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Touch responsive apparatus 



is?) The apparatus is useful in ss„g. 
electronic games or in a computef-user 



530), on which is a two dimension 
arrisy of vsiid t >ucfi ares - $1-39}, sup- 
ches (41- 
st ws&fcss 

actuated d : 
is touched - 5 . produwswi 
Indication of ths - i he&Atvw: 
i msxoml (5 " * *' ' 
using sw t fc stsuoseto- 
ated conditions respsctively ' lv 
to two forces. A one dimensional srrsy 
is aisa described. 
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Touch responses apparatus 

pes app i i. 5 
? e - apparatus or in computer-user 1 5 app tus oe which is 

referred to heramafser as s r.ouchbar or 3 touchplste, is included in the apparatus. A viewer-user of the 
assa'ates e N uch 3 game or computer by apj m oreofe 

muftlpiicit , i h areas |al referred to h * ^ ee of the touchbar or 

-<3iSfi of a tS 

kinescope, another lajbt-emlttftsg-devsee display or a liquid-crystal display. To be useful such apparatus 

id depenuabs sty 

Thetoucl a era venation includes a member (fos < Tip touchbaror 

touchpiatal having .on a'surfacs thereof s mu piiclt he valid touch areas; en< supporting 
5 said ft ) c "io in ntk - if n rn asapluralstyofsuppo k> "°«* r ^ 

InBumlx^manfrrr^moe'orwj d touch areas a « > \ means 

extend between respeciive support points aod the supporting structure; eac^.ferce^eos:t?ve switch means 
{3} is biased K est -e o e -?p» led tome wh ai ss ess th-m d 

predetermined level) and ib! is responsive to a force {in the example, squas to or greater than the threshold 

- embersiipportpointhyasstjmmgtoatfeastoae 38 
<. > r n ambef 

touch areas; and 3 decoder responds to combinations of operated conditions of the switch means to identify 
anyone of said touch areas to which actuating force is applied, 
in the drawing: 

2S Figun. Mb onditw entered in an tiiost oar apparat «! 

embodying the present invention snd using normally-open switches; 

1 f r -, m -it' o" t 

normally-dosed switches; 

%;;ts 3 Is an exploded view of an illustrative fouchpSate apparatus embodying the present invention and 
30 using normally-open switches; and ^ 
Figure £ 1 , s^rative touchpiate apparatus embodying the present invention and 

tches. 

-igiin in k jdedviewo ; j fh assem iy on ted in a rdet ^mmmwfth 

fOi I .1^ i) ( i J \ 

35 Figure Ss-i diagram force conditions n 1 lustrativ touch on ably in accordance 3S 

with the invention, which is shown in profile and is supported by force-discriminating double-closure 
ores e s 

Figure 7 is a schematic diagram of a typical four-input decoder arrangement for use with a touchbar per 

Figures;: 

40 figures 8a, 8b, and 8c are a table descriptive of the operation of a decoder used with the Figure 5 * 
toucbsiats assembly; and 
Figure 8 is a schematic diagram of circuitry for selecting most probably correct decoder output in 

Figures 1(al ffkl He} and fid? show n profile a rigid, eio gated ou hbarl >' nto 

' j 3 si ~c i>w - ^' d itradh-^ < q > e if 1 uchbar 4o 

Is supports jfef >y 3 normally-open singie-pole-slncj * vsix* • 

■ouch points thus are arrayed linearly between support points, which are at the ends of touchbar 10. ; he 
number (two) of support point;; is fewer than the number (three) of valid touch points. 
Tmfe hsm.det^tsM m ,*mJ ' o r = > >i 

80 mounting piste S jsbown in cross-section) is pr ded. -Switches 4a - rem, met *vrtle has 

a hoie in it between the switches, so an underlying screen 7 {shown in profile), may be viewed through b 
touohpiat* >. ' > ^ < " < i > l ' 3 

cc entto se print 1 ir*s 4 and 5 and torn > t 

- - - - ~ 1 , , u - , \ o>- - < OK- ,ev „ > > ^ tche 

55 14 and 15. . . 

Switch 14, when closed in response to user-applied downward force 8 or touchbar 10, applies the high 
level voltage y H to interconnection bus 16 to lift the bus voltage from logic ZERO to logic ONE condition. 
Switch 15, wiser; closed in response to user-applied downward force 8 on touchbar ;C, gpphest'rra high level 
voltage V«t to interconnection bus 1 ? to it the bus voltage from logic ZERO to logic ONE condition. 
SO Resistances 1 S and 19 connect busses 1 S end i?toa low ievei voltage V LC to pull down the bus voltages to » y 
r , piioiT - voim ' * ^ ' ' • 

r A - , v X Scan be joined I r piste 10 at th« 

points they are to support. Providing switches 14 and 14 have sufficient side-play In their closing action, tee 
putdeco ! N ■ 



6B 2 mm a 



2 



ONE appears on the one of these ilnes corresponding to the one of the sections 11, 12 and 13 to which 8 user 
aophes sufficiently tame downward fores. 

in Figure lis) touchbar 10 does not have applied to it 3 ny downward force sufficiently isrge to close either 
switch 14 or switch 15. Busses 1o and 17 ere both at logic ZERO. AND gates 21, 22, and 23 ah have at least 
5 oneZER frorr ese busses. So the outpi s in c each of tress gates ss a ZERO. S 
1 bai has sufficie »>. . i G p e 3 % f 
> ■ , iVhei rots < i. > ' - 1 >■ th t ' 

be eqoaihy between the clockwise and counterclockwise first moments around the point of application of 
force by the user, so the respective upward forces exerted by push-button switches 14 and 15to oppose 

■ p| ?d downward force 8 have to be in inverse proportion to their d isiance from the point of 10 
application of that downward force. The substantial shorter distance of switch 14 frooi point of application 
of downward force resolves most of that iorce for application to its push-button and provides for ciosore of 
% " - switch 5 opes Bus 16 has a ONE applied to % while bos 17 mmains at ZERO. This; 
ted to ON 24andtbi itrnt ONE is applied to one of the inputs or AND gate 21, 

15 the other vJ - -b ^selves a ONE from bus 1 8. The output of AND gate 21 goes to ONE responsive to bolts its IS 
inputs being ONEs and indicates user-applied force 8 being applied on me left section 11 of toochbat 10. 

AND gat " « ive to ONE input from bus 18 and ZERO input from bus 17. 

o>v! t <' 3 u ?f\t-< -< , ^- „„.!» s/tRO^im uito 'VNO gate 23, as well as if reserving srs input 
ZERO fro ponds with an output ZERO, 

20 in Figure 1 (a) the right section 1 3 of touchbar 10 has sufficient downward force 8 applied on it by » user to 20 
close normally open push-button switch 15. Operation as ak - I with respect to Figure 

lib) results in AND gates 21 end 22 having ZERO output signals and in AND gate 23 having a ONE output 
signal. 

Figure 1 id) shows the touchpiate 10 receiving applied downward force 8 in its middle section 1 2 , This iorce 
25 is resolved equally into forces on each of the normally-open push-button switches 14 and 15, dosing them to 25 
a x lyON 5 ' NO gates 21 and 23 1 eceive nput OfsEs directly from respective 

ones of busses 1 S and 1 7, and these AND gates receive input ZEROs from the outputs of i nverters 24 and 25 

) mousses 18 and II 

23 respond to these inputs with output ZEBGs, white AND gate 22 responds with output ONE to input OMEs 
30 received from busses 16 and 17. 30 
Figure 2 shows how the touchbar 10 may be mounted to use norroaliy-dos- > I ngie-throw 
push-button switches 14' end 15', rather than normally-open switches -4 and 15. The hoi 
5 permits t e sert tou n is ectior 11 

.o or x r £ on 

35 - d to 18 and 19 return busses 10 and 1? to a logic 0*ii than a 35 

t TE d 15 in their normally closed positions short-circuit 

oussor 16 end hveiy to a logic >i age 

i rangementsof Figs setcuchgolnt 
regions using only two pus hdxrftontype switches, in the described arrangement no switch impedes 
40 vt'v.ng 48 
Inato.wt e i * e n^mn r 5 i jtou h points on tssu face ^><jdo* 

of the apparatus I ust - , tout below in the 

soon, a 

ttctoi ^ - >■ *f> 'ouchpoints a re disposed in rows and co > t t lag parallel to the 

45 touch pia v text off t button 46 

switd I * - ve-discussed touch bar arranges > brought out b ow r 

■ ■'U' n; ^o^i- push-button switches and associated logic can be usee to generate nine 

: geo r an 3-ray of three rows and three 

courr ^ t is mmjv * i 1 i,t compel- xy - i <- 0 n 

SO select amongst nine alternatives presented to him by the computer on its graphic display cathede-ray-tube, 5u 
forexs ") pec r pa 0 shp » eh ronte 

tfc-tec-toe game using an underlying liquid-crystsl-dispiay (LCD). 

Figure 3 shows in exploded view how a rectanguiartransparent touchpiate 30 with an array of valid 
tonehpolnts3'P39 thereon can be used to overlay a correspondingly rectangular screen 40 {e.g. that of an 
55 LCD for displaying tie-tac-toe circles and crosses). A plurality of four run t r 4 n 55 
push-button switches 41-34 support the corners of rectangular touchpiate 30. their buttons being glued 

xib r Switches 41-44 aresupperte 
0. T , „- e.g including 31,32 nsfe.g 

goI r rsck!ding31,.34 d 37). The i^^e ^terc 
60 paraiiei to the width of plate 30. With this arrangement, the rows extend in directions parallel to lines S3 
- . v n «> -4 - > - ' 1 

of plate 30: and the columns extend in lines parallel to the pairs of switches {41-43 and 42-441 which are 
located at pairs of corners defining the length of plate 3D. 
In practice, it is easiest to use switches 41-44 designed for printed circuit boards end to tore the printed 
ns circuit board as suooortino member 4B. The metsiizaticn on the o-c board is exposed as wlrinp In the 85 



/hen closed rspr ous PP 

W to logic OH F 46,4 J 

potds k v 5ld so logic ZERO voltage b U»w» 

51.52,53 

, , , < j 1 ' \ 

fhe CMOS-logic CD4514Bi J " dbi 

iot - < < t * > m& 

, , ( . , , n , , ton 5 t* * -* r ' 

W ne - * t ors ir the table, thv by ioois "0 .5 we grwtethat s 

d switch is open {"norma!" condition.) and closed {e.g., "operated" condition}. respectively. 





SWITCHES CLOSED 




AREA TOUCHED 




41 


42 


43 


44 




15 


0 


D 


3 


0 


NONE 




0 


0 


0 


1 


39 




0 


0 


1 


0 


3? 




8 


6 


1 


1 


38 




0 


i 


0 


0 


33 


28 


0 


1 


0 


1 


36 




0 




1 


0 


NOH-VAUD 




0 


1 


1 


1 


NON-VALH) 




1 


a 


0 


0 


31 




1 


0 


0 


1 


NON-VAUD 


25 


i 


0 


1 


0 






1 


0 


1 


1 


NON-VALID 




i 




0 


8 


32 






i 


0 

i 


1 


NON-VALiD 




1 


i 


0 


NON-VAUD 


30 


i 


1 


1 


1 
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Ths sixteen binary numbers established by the pattern of switch closure can bo those* < 
~ > r. < - , „t fcur™t decoder 50. The four outputs with three bit places cetng mgrcO^am 3S 

" 3 . normally used, nor are * two outputs i r.o bit places being logic ONE < r > - v * n " 
diagonally ophite ones of switches, nor is the a< ZERO output. These seven outputs may oe ^ sd to 
generate feedback to the user, through aural, visual or tactile means that a valid selection ot touchpoBit has 
yettoheroade, , „ 

- v ' I C m 40 

! 1 J . . tl «,v t c->J M reV r, - ' u 

35. The non-valid r < n r never obtain, except on transient basis, provided - v r lu ss eat and 

n t r, 5 > , < ^ 

t , n ex^ctu J t>L,c.r *o alternative decoder aigomnms 



Rg«fre4showsit;e modification necessary to use normally-closed sinsie-pote-stngis-mrow pusn-uuaou _ . 
•o/o-^4: 'I and 44' instead of oorrrsaiiy-open switches 41, 42, 43 and 44, Switches 4V , 42', 4d , ano 
,J4 ! have thai- backs mounted on a base: plate 65 offset from support member 45 by means soon as pm& 
S1 -64. The cutout Is sufficiently large to accommodate switches 4V-44 1 and touchpiate 10. hns of-fa4nW Da 
iT o- I a ) * f r 

2 P SO,p!OS 

S1-S4. „ . . 

Fhrtherthan us • - ..ufo -'^ sn x ttcn switches with pulkm orpult-down reststors^ 

" '< > h us - ^ " Nwstc^as can be usss 
f K to select between Ionic. ZERO and iogic ONE conditions. , 
- to touohosrs embodying the Invention (e.g. as described in connection with Hours 1 1 or other suen 



invention maybe ussmi ?n certain 



mn art ays of vaad tosicrtpomts wrocn nave mere man V !,t«« <>^ 
air " ri. -kVt c-s whe : d 6 f G- or rv-r or *G^zno.&iv s m<K"i a* ro- -jrwutwf 



touchbsrs to obtain -ftrtfrcofeimn Jhpointswh havens jo. throe rows. The 

(«! mooiy isaiaparent in part. . , « 5 

it wil da aoprec:ateo that ths above-described decoding fanetions may advantageousiy oe pcrtomeo m a 
microcomputer or other means then that shown. Steps may be taken in the microcomputer to suppress 
t^sm-.?At;r*e?pon^oafK t ans, ^qu mg thm « ^& oe sust . red '0' * r v .etetm^e-t^ 
interval to be considered vaSti. Standard contact-deoooncina circuitry may he used whh oecoosr a), ,or 

transient switch s ns ample, sm " 3 «* - ' 8 " 
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Rg , r it >uchpi3teasiembiyh3vitic& tamrespeets, 

the construction of the Figure 5 assembly Is similar to the assembly shown in figure 3. Where eacn of 
switches 41,42.. 43 and 44 in Finure 3 has a single set of contacts which ate open or closets, each of 

hes81,82 re 8 has two set , - > i t 5 th « 5 

, I > 1 i. OMMU ' v 

to actuate member 85; and both the first contact set and a second contact set IS ?£ ciost a response 
-o 83 These sets of contacts are shown sharing a common contacts? 
< h i w <. ih fir t hpAbu- " 1 - 

, , ! j rMu'^H" ' ' v, i 

v , . :t r . > - « . to^re switches 81,82,83 and S4^t»w^j6«tSy ftwtr«d»s 

J support member SO. 
- u nq a rect< nq.w aperture RCA r.w« $ » m > r. t , toe 

Doslt'cr s8 2, 83, 84, in order to ailow viewing of a screen (not she* i ardent 

jre 8QA. As apparent from Figure 5, this screen is to be located i - ^iesn 15 
, - , ^ter 80 co. id be "xoiaeed by one of transparent m,i 

without a hole such as BOA and located below touchpiate 60. Such a transparent support member eoesd he 
provided an a c < 1 ations where there is 00 need to seed }ht * 1 

, „ s m b* opaque and without a hole therethrough. 

g0 - 0 rov* rra, <= « <-^ tK » 

TheSc 0 s of the letters of the English alphabet exchjdingz.Att 

} tin < > > x < 

-ssociated with a iogicONE.- by the closure of contacts in swiiehesS!, 
?: s , , 1 d pressure on one of the touenpomts a-y t>> 

itk a selected touchpo 1 nt to whtch force is 25 

k»wtr 

^ , < < ns \ ^ busses 81 , 82, 63, 64, 65, 66, 87 and 68 are not damper, f - o ' « > 

of switches 80 82, S3 or 84. these bosses are biased to vohage V L0 ,ihe voltage associates; wstn io^c->4.o, 
via resi&ana v X W, 75,78, 77 and 78, respectively. 

' > * !*'-.*»* -.0 3o 

- i < \ n > m * r r 

switct 8 < »c ose s' 1 sw.tt. h 82 - >s .ot.^ve to reit t on ds , 

tefliO 

- , i , ; , n I < * ^ ' ' ' !l ' 35 

relatively - force on its push-button, bus 63 is damped to the • -et high voltage V ; , ; associates wrtr. 

, . »r v >^ n fcJ>c ^ <t -ont3ct m switch 83. When the hrst set c . ntacts oiose m 
tspush-bt 3 > > ' 

voitanev * -. ONE and applied in common to the set- t.n84.Wheo 

> r H 1 * *> 

,'nenb tso insv ose < < 1 • ^ 

on its push-button, both busses 82 and 66 a re damped to V i4! . When both sets of contacts m switch «a cwse 
resnonsive to reiativeiv iargeforce on lis ousbmuttom both busses 63 and 67 are in to </,,,.- W nee on 
, , • t, -ash-dutton bnhwifttiM.w 

4S 68 are damped to V Hi , ^ 
The patterns of closure of switches 81 , 82, 83, 84 associated who pressure to, as lo deferent one* 
of the touehoohsts a-y on toucholate 60 will now be considered. This two-dimensional prasiem m reiving 
£ >^>rt sf-porroi m a r! ^ Wc 

n ?«v ^' ' « ' ' * . " • > 3 ' • 

i n i> i i C W 

dojo^- ^ let array. This h'ecr 

comers i that of the linear to n its ends. . , 

Rqures 6 a-i. show the various switch ciosore conditions that can obtain for 3 touohbar SO divxted n f 
, ' , ts . - > ' E,asbv " 

g 5 ooutt^ 31 a d8i. These va i ^ 

i j j p, , o e j « ^ ' >« ; 

o the lev s [ 1 
at each of its ends. After translation of the beam responsive to user-applied force 93 is completes*, tee 

, the too waionttisequa 
ontat esappHedtotb s . at i.oretotm 

forces spoiled to the switches by the beam). After rotsb'onai translation of the beam responsive to 
use! -applseo force is completed! clockwise first moments must equal counterclockwise first moments. The 

< ^ K} as- * - 1 f n Pk sea - 1 < m v e ojs ,0 » 

with the previous equalities to resolve respective components of essr-applied force ef switches 81 an ^4 . ^ 
at: Th« snmmr>»t nf nsi*f.anr>ii»d fnrn« stsach of ths switches is then compered to the force tnreshoids fSv 



s 
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■v A o i schbo&ofWse&ofcon ■ >daterminethe 

! ;o oh hedoubte-cios m switches, 
fa the various portions of Figure 8, touchbsr 90 or its like is presumed to be rnsde of transparent materia.- 

- switch 

» lied t y 5 > < 1 x chpo nts, 8 

I [ . ' c <-_ 

i i s closes bath sets of contacts in switch 81 •'. Bo* 
t xr in both esotF ni^fibs a8c 

0fCE p }ed} < f rnsddie region 30CW i be resolved shoot aqua i be - - b actu n< neroberso? 
1* svvit - iichv-v eons of its > ts sr: c 1 - . 1 IS 

as in Rgu re Se; or each will have both its sots of contacts closed K applied force is rsiaSsvely strong «s to 
Figure 5£ 

. , > > jk) 30e in Figure 6h closes one of contacts in switci 84'; and 

fe2i,c!« s both sets in switch 84'. The eorstscte of switch BV 
IB remain ooen in either esse. ^ 
Rgursi - - region SQb between Isftemi region 90b and pidtSie 

melon > The force is resolved into component forces on she actuating member of switches 81 ' and 84' 
s , t . aH, w«{»ct.VF v Both sets of contacts in switch 81" close, but only a 

20 Figurb 4 shows th&condKion where force is applied to region 90d between middle region SOc ami right 2S 
end region SO*. The fores is resolved into component forces on the actuating members of switches SI ! and 
84' that are > g ( < twsiy Both sets of contacts m switch 84' dose, but 

c - , j s h SI ' doses. 

Rgur ' ie ad 

25 to have a - only for actuating forces greats! nan - s " 5 e and 25 

ssetM ' forces greaferthsn a relatively high ^resho!d valu& Cki«ureof: 

, \; jo -K-. . , by a logic ZERO. 

38 



RIGHT SWITCH 84' 
p CONTACTS « CONTACTS M 



TABLE S 

REGION 

BEING LEFT SWITCH 81' 

TOUCHED 

p CONTACTS a CONTACTS 



impossible 
38d 

impossible 

impossible 

impossible 

Impossible 

90s 

SOb 

impossible 
80 c 



ttir.g the sst of four-bit binary numbers describing 
tact condition la omitted, while in actuary ens 



The impossible conditions in the table arise fro 
contact conditions ron consecutively to make sure no contact condition <s ominea.. wnne m ectuanty ce>« 
cannot esertforco on a double-closure switch above the threshold required to close Its |i contacts without 
closing its a contacts, which closo at lower threshold. Table 1 maybe re-arranged to the moremonvemervKo- 
§8 a so Tabic i - is being omitted. 



s 
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REGsON 

BEING 

TOUCHED 



LEFT SWITCH 81' 
i CONTACTS ? CGMTACTS 



RIGHT SWITCH m' 
x CONTACTS g CONTACTS 



20 Where a stopte flve-toucttpomttouchhar 90 is si! that one requires, a simple j • • >¥ 20 

f „ „ e ^ or . v > ; 0 the contact cot r.s described in I abne t - < < • 

' Hr; lf h edu~e for decoder 50' is to use an AND g < < * neorthetaofe 
... » 1 ts which are to receive I 1 

nputs wh cr are to receive logic ONE, The ANC gate output » _ 
,, s ^, r , c , , -o ng to isotc ONE whenever the specified ass « 5 tout treats a 

„ . • ,b t*M ' ^ * . ' v V • ft' t - 

, n« applied as inputs to a* OR gate and its output is to the output ime 
. i vvhencvcf the assodt u i touehpomt region is touched. Standard fogic manipulation 

30 Us.,c * 
n c sw«tures 81-84 in Figure 5 In response to a) its&ot force* 
;: = ;- ^eas a -v of elate 60, in resolving ■> force appiied tc any of toe soucnpo.nt areas a, b, c, o, . o, , t 
a. v. ie> one of the rows frow „ c, d, e > row / w,x, y) . i i tw the touch point can ee consoles as 

o > itw, tu r-* - - ' *" * n " 

fotce Is aooiied. Similarly, - resolvmg user fores applied to any or toe „ s n regions a.. e,t, u \ o, p t t, y, 3a 
" v, the f . tiu J o j v can b» ct - side ed ss j par > V w» ef 

which receive sctuattnq force. Such ioqic equations, which may ho manipulated according xo standaro 

t . . ■ , - t . ^ — 
Hr^uit AMD^x gates with ftioht-blt-wide inputs. An stray of ioglc inverters or property wsreo Xon gets* * 

^r> v , << ^ m 

^'; uc ,m i, permed oy programmable read-only memories, oy microporeessor of by 

- ^ ' . «-,e*4~ 

0 - , I ! M ^'f ^ 

conditions, in each of these cases, -he switch in the comer nearest so thetoucopotctt nas as h;a>rosee 
, . je ♦ r..'Mf ir'k^r, n t . r snoid 

exceeded ,n,: the r , « o switches hvw nae similar force ho * 1 conditions exceeded, thes ahowsfot 

; :Ki ,„ r: , ;:5r; . t o ! Wl> < * V - » f - 

ind y sou >po tsmaybeinterpteteoas 
r»s^o!-iseto ilonv ->s f ontoochooints 9; ' Q, and s instead. 

s , - f ,v ' - " ! > 

, f - ,te Or « * ' " ' v - ' 

w?itho a time after force is aooiitscS, as detected by decoder output indicating at ieost one sot of switco 
conteots haints slosoth Anothsr way to select the most probohiy correct decoder ootpnt iS to cooo.ouousiy 

! , Hi t I I 11 * ' - 

' C!te '.: JecoO' > f o' sioiavdiidoutp^ t ^ , *o- £>t 

alter in tiros is selected, . , . 

Fiqure 3 5;novv < ; hardware for implementing sod. a decoder output selection scheme, as rrv.gn* tie usee 
after the cruras 8!a-i; touohbar 30. The extension to hardware for use in conneceon witn tt;e rigore o 
60 iuch ;* h< , - " - ^heart : , , , : , ,„ 

' ' Data latch " has heen reset to alhZSROs output at a dme poor to the toochbet being toucned, ^tcn ; > 
™ c as input the e , 8 S „ , and S s4 logic variables from switches 81 ' so 64 under tooen oar A r 
' .-^ ^- - -^u \ - ^ tes- 1 i.nr\(,u iftdsfnc^vtiirv t L ^ S w ^ <rw 
sucoli.5d as A-snput to tou bioarv number ctoied in fatch 71 ' supplied as 3-ioout. Grsster force on the 
. '. , , . ...L.J.;.... <> ... - >- t % ■«• mmfifninatna sa?t oS 



? 
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never with its decrease, and thera are re car " (S *»S 

imbatofC NEs ti n 1 e input exes p < t»s 

suopi'ies an enabling skmai to latch 71 ; to latch in these higher « m , &,•„ c^, and 6 S 4 vsrfabies, 

< fsj rt i , i^n I <-.' tf <tc 7^ = o-tt< ' < 

, , r t i sng that decoding should proceed from the 

number stored ht latch 71 '. 

,'>.!< c.h7V output is cdf use as the decoder 73, wrb 

apiied m enable lis reading. 
When the force on the touehhar is discontinued, NOB gate 74' responds to «at, Pa* aSI ^ 

,n 7\£ c< < -1 t an ZEROs output 

Ihe functions provided by the type of hardware just desc ppropnately 

i £ c datsoi can be -nade it *he decoding deacons for 

o * >mexcri ? determined romhisva < teuchposft 

spp d e changes can also be made to improve the 



-jtj accurac> 5 i ; ec;is;yiis. 

White nts of the Invention shown in F ores 5 and 6, the < uchasto 

reepo o t both smaller and larger user-applied force oo 

ooimre it is possible to use logic that respon stooniyone ft id on too. 

} r vhiienc jpt t used between 

, , j - ,-sortoochpiates pressed towards those supporting surfaces m the 2C 

hoi embodimaotsoftbetfwenfjonmsv'if * ■ »; maS§y<*«ed 

,<s sw -nc- between supporting surfaces and touchbar: rtouc oare pressed 
ppiied through holes in those surfaces. Double-throw rather then 
single-throw switches may be used to eliminate the need for puB-up or pull-down resistors bemg used to 

r hops when the switches are not user-actuated. 2 

CLAIMS 

1. A touch-responsive apparatus comprising : a member having a b- 1 si .rschsdesa 

30 ^ultipUcltv of vBiid touch areas and a structure for supporting said member; 3 
wherein said member has a plurality of support points, which are fewer in number than the number o. 

.-.^-sensitive switch means, each switch means being biased to a normal condition and 
fc Jtween said structure and a respective member support point to at ieast one 
35 operated condition, where such forces are caused by applying actuating forces to selected ones of said i 
member touch areas; and . 

e operated conditions in combination of said switch means to identify snyeoeef 
o A<nich actuating force is applied. 

2. The apparatus of claim 1 , wherein at least some of said touci * w 
4 3 vj sec ort points, 

3. The apparatus of claim 2, wherein said member is elongated; and 

s - " *a ^ o , n >d c w>t it - ^ CDpnshe ^-e" - i -uri v.o ' 

4. The apparatus of claim 1. wherein said member is rectangular; 

S3 id touch areas are disposed within an array having rows and columns which extend paralse! to the length 
4§ cfand%^ 'joguiar member; 

da ective cc 

, . > , m- « ' - < ! ^ ' ' 1 > " ' ' r ' v 

which are disposed adjacent ends of any side of said rectangular member, eno ot y satd switcn means, m 
accordance with the row and column in which the actuating force receiving one of said touch areas * 
so located, , 
" v s Theapsof Canyons of claim ,' - tins ddr od < > ad said switch means 

h areas 

S " Tea i of claim 3 or 4. wherein each of said swiJch means is of the o a closure type, ano ss 

, - ""tvi, aon > i 

^ force and a sacked, lamer force, resoectively.at a respective one of said support points: 

sndsa i * J ' 1 t and second operated 

- f 

7. ♦ ' i^toi 1 i 

contacts t ' sedwhent ieo?eaUi rdtch means is in nomiai condition and s: 

-or respectively , , 

a. The apoamtus of any one of claims 1 to 5 wherein each of said switch means comprises a pstr of 
nntact?. which t osed and open, when that one of seid switch means is in normal coroitior arsd 

' 3, The apostates of gov one of claims 1 to 3, for use with a viewscreen wherein said memoer ts 
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10. Aoparatus according to snv preceding claim, further comprising means, responsive to th« decoder, 
^ x V ' iS ta f x scisd. 

Touch re?sons!V3 apparatus substantially as hereinbefore describees with reference; to Figures 1a to 
5 Id; or to Rgure S'i or to Figure 3; or to figure 4; or to Figures 5 sad 5s optionally together wfih fsounas 8e to o 
" or with F 1 F < ^ rv< * f < w'th figures 



